Transcriptome changes upon in vitro challenge with Mycobacterium bovis in monocyte-derived macrophages from bovine tuberculosis-infected and healthy cows.
As innate immune cells, macrophages are expected to respond to mycobacterial infection equally in both Mycobacterium bovis-infected cows and healthy cows. We previously found that monocyte-derived macrophages (MDMs) from M. bovis-infected cows respond differently than MDMs from healthy cows when exposed to in vitro M. bovis challenge. We have now used the Agilent™ Bovine Gene Expression Microarray to examine transcriptional differences between these MDMs. At a high multiplicity of infection (10), in vitro challenge led to changes in several thousands of genes, with dysregulation at multiple orders of magnitude. For example, significant changes were seen for colony stimulating factor 3 (granulocyte) (CSF3), colony stimulating factor 2 (granulocyte-macrophage) (CSF2), and chemokine (C-C motif) ligand 20 (CCL20). Classical macrophage activation was also observed, although to a lesser degree in interleukin 12 (IL12) expression. For macrophages, kallikrein-related peptidase 12 (KLK12) and protease, serine, 2 (trypsin 2) (PRSS2), as well as a secreted protein, acidic, cysteine-rich (osteonectin) (SPARC)-centered matricellular gene network, were differentially expressed in infected animals. Finally, global transcriptome fold-changes caused by in vitro challenge were higher in healthy cows than in tuberculosis-positive cows, suggesting that healthy macrophages responded marginally better to in vitro infection. Macrophages from healthy and already infected animals can both be fully activated during M. bovis infection, yet there are differences between these macrophages: distinct expression pattern in matricellular proteins, and their different responses to in vitro infection.